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What is IEQNET? Network Design & Architecture |

o A metropolitan-scale quantum network testbed that demonstrates

important qguantum networks capabilities
¢ Support multi-node, flexible, and resilient network configurations
»* Support multi-users
¢* Coexist with traditional networks in the same optical fiber transmission
systems and share the same DWDM network component. Support multi-users, flexible, and
*»* Adopt a layered architecture and a centralized control. resilient network configurations

Quantum service layer

Wavelength routing)( Quantum path )
Gt newits layor ( and assignment establishment

Quantum link layer ( Quantum link monitoring )
& statistics gathering

o Ajoint research project among FNAL, ANL, Northwestern University, Depiction of entanglement distribution

Caltech, NuCrypt, and HYPERLIGHT using a 4-wavelength EPS connected A layer architecture and a
to a 4x4 spatial switch. centralized control

o Project web site: https://iegnet.fnal.gov

IEQNET Topology / IEQNET Status |
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Case 1: 1310 nm entangled photon source (EPS)
- Bidirectional fiber connections: EPS-to-Receiver carries quantum and classical channels
- Use 1550 nm band to transmit classical data and clock recovery
- Can embed clock recovery in binded data channel (for control of quantum link);
- Control Raman using matched filtering and ~30 THz wavelength separation
| cormentional channol - Goal for 100’s of mW co-propagating total power in data channels (DWDM compatible) Raman Photons vs. Quantum/Classical Separation
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IEQNET Q-node model Quantum path and routing Case 2: 1550 nm quantum photons B s
Pump Separation (THz)
Option 1: - Use CWDM bands: 1270, 1290 + 13 nm for data/clock channels
- perform “frame” synchronization to allow long distance timing information) This manuscri pt has been authored by Fermi
SR Use SDN to perform wavelength dimi : ocity dhepers R h Alli LLC under C No. DE-
Q_nedes represent the communication timing accounts for group velocity dispersion esearc lance, under Contract No.
. . routlng and aSSlgnment to - Control Raman using matched filtering AC02-07CH11359 with the U.S. Department of
parties in quantum network - Goal for 10's of MW net power in co-propagating data channels Energy, Office of Science, Office of High Energy

esta b I iS h q uantum pat h S Other options include: DWDM (C-band) or CWDM (1610 nm) lower-power clock/data channels Physics.
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